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Title : CORDLESS INPUT DEVICE . 
5 ■ 
(57) [ABSTRACT] 

[OBJECT] . By using a multichannel system, a use of a plurality 
of cordless input devices. is made possible without generating 
a radio interference within a range where an electromagnetic 

10 interference is generated, and a fluctuation of the response 
time of the cordless input device is reduced. 
[CONSTITUTION] A. cordless mouse comprises an oscillation 
frequency control portion which controls a local oscillation 
frequency supplied by an oscillation portion 42 in order to 

15 switch a channel to be used when an input signal is transmitted . 

[WHAT IS CLAIMED IS] ' 

[Claim 1] A multichannel system cordless input device 
comprising a transmitting portion, which transmits an input 
20 signal to a host side, comprises an oscillating frequency 
control portion to switch a channel, which controls a local 
oscillating frequency. 
[BACKGROUND OF THE INVENTION] 
[00011 

25 [Field of the Invention]' The present invention relates 

1 



to a cordless input device which, transmits an input signal 
by using a multichannel system. 

[0002]' 

[Prior Art] Heretofore in the past, regarding a mouse 

which inputs- coordinates into a computer by utilizing, for 
example, rotation of a ball, when the mouse has a cord which 
transmits the input signal, the cord is suspected of nuisance 
or the smooth movement of the mouse is prevented by a twist 
in the cord when a moving operation is performed and therefore 
it was cumbersome to use the mouse. Hence, in order to enhance 
the operability, for example, as shown in Japanese Utility 
Model Application Laid-Open No. 1-7 6633, a cordless mouse 
provided with a modulation portion has been developed, which 
eliminates the cord which transmits an input signal and 
modulates the input signal in order to transmit the input signal 
by using a radio wave. The cordless mouse is also provided 
with a transmitting portion which transmits the modulated 
signals , 

[0003] However, in recent years, accompanied with 

technological advancement and propagation of computers, an 
environment where a number of computers are installed in a 
room such as a computer room has been on the increase. . For 
this reason, the problem of causing a radio interference has 
developed when a plurality of mice are used within a range 
where an electromagnetic interference is generated. As a 



counter-measure, for example, as disclosed in Japanese Patent 
Application Laid-open No. 3-4313 specif ication, there hasbeen 
- used a method which prevents the radio interference, wherein 
the cordless mouse which is a transmitting side adds a device 
5 discrimination code of the cordless mouse to an input signal 
transmitted from the transmitting portion, while the computer 
which is a receiving, side handles the signal only from within 
the signals received, which is added with the device 
discrimination code of the cordless mouse decided to be used 
10 in advance . 
[0004] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] However, in 

the method which adds the device discrimination code as 
described above, when a single channel system is used, the . 
15 receiving portion of the computer side receives all the signals 
transmitted from the transmitting portion of each cordless 
input device in the environment where a plurality of cordless 
input devices are used within a range where the electromagnetic 
interference is generated, and it is necessary to determine 
20 which signal is effective from within the received signals. 
Therefore, while it is possible to prevent the radio 
interference , there has developed a problem of the fluctuation 
being generated in a response time due to change in a processing 
burden depending on using conditions. 
25 [0005] The present invention has been achieved in order 



to solve the above described conventional problems and it is 
the object of this present invention to provide a cordless 
input device of a multichannel system, wherein each device 
is given an individual channel by using the multichannel system 
5 so as to prevent the radio interference of the input signals 
and, moreover, the fluctuation of the response time of the 
cordless input device is reduced. 
[0006] 

[MEANS TO SOLVE THE PROBLEMS] In order to achieve this 

10 object, the cordless input device of the present invention 
has an oscillation f requency control portion, which controls 
a local oscillation frequency. 
[0007] . 

[OPERATION] A cordless input device of the present 

15 inventionwhichhas the abovedescribedconstitutioncan switch 

a channel by the oscillation frequency control portion which. 

controls a local oscillation frequency supplied by a 

oscillating portion, prevent a radio interference by giving 

each cordless input device an individual channel and reducing 

20 the fluctuation of the response time. 

[0008] 

[EMBODIMENT] Hereinafter, one embodiment materialized 

in a cordless mouse of the present invention will be described 
with reference to the drawings. 
25 [.0009] " Fig. 1 is a sectional view seen from the side of 



a cordless mouse 10 as a cordless iaput device of a Multichannel 
syste. executing the present invention, and is constituted 
a transmitting antenna 12, a click button 14, an electronic 
circuit 16 containing each portion of a transmitting portion 
5 and an oscillation frequency control portion, a ball 18 which 
rotates accompanied with the movement of the mouse, a power 
20, a power switch 22 and a display portion 24 which shows 
that there was no channel usable. 

[0010] Fig- 2 is a diagram which shows a 

10 constitutional example of the cordless mouse as the cordless 
input device executing the present invention. An oscillation ■ 
frequency control portion 40 controls . a local oscillation 
frequency supplied by an oscillation portion 42 so that a 
Channel is switched. A receiving portion 44 checks whether 
15 the channel decided by the oscillation frequency control 
■ portion 40 is used and comprises a function to transmit this 
checking result to the oscillation frequency control portion 
40 and a function to receive a transmitting signal from the 
computer which is a receiving side. 
20 [0011] A signal detection portion 30 detects the amount 

Of movement to an X coordinate direction and a Y coordinate 
direction and a depressing signal of the click button 14 . A 
signal conversion portion 32 creates a plurality of tones of 
the characteristic frequency corresponding to each signal 
25 detected and, after synthesizing them, supplies them to a 



transmitting portion 34. The transmitting portion 34 
transmits the signal supplied from the signal conversion 
portion 32 by the channel decided by the oscillation frequency 
control portion 40 and, when there is no signal to transmit, 
5 outputs a carrier wave only. When the channel to be used 
is set, the device discrimination code characteristic to each 
cordless mouse set by a device discrimination code setting 
portion 36 and a channel setting code are transmitted to the 
computer, which is the receiving side . When there is no vacant 
10 channel which' is usable, a display portion 38 displays . this 
state. 

[0012] Fig. 3 is- a block diagram which shows the 

constitutional example of a receiving device in the computer 
side executing the present invention. A receiving portion 
15 56.has a function to receive a signal from the cordless mouse 
by the channel decided by an oscillation frequency control 
portion 60 and a function to check whether the device 
discrimination code equivalent to the value set in a device 
discrimination code setting portion 58 was received and to 
20 inform this checking result to the oscillation frequency 
control portion 60. A transmitting portion 52 transmits a 
• channel setting completion code to a cordless mouse 10 after 
the setting of the channel to be used is completed'. A signal 
conversion portion 62 separates the received signals by a 
25 filter corresponding to the above described characteristic 



frequency so as to obtain the amount of movement to the X 
coordinate direction and the Y coordinate direction and each 
signal of depressing of the click button and inputs them to 
a computer main body via an interface portion 64. 
[0013] Hereinafter, the operation of the present 

embodiment constituted as above' will be described based on 
the flowcharts of Figs,' 4 and 5. 

[0014] First, when a power is input to the cordless mouse 

10, whichis the transmitting side, by depressing a power switch 
22, a channel setting mode to be used to transmit and receive 
the input signal is entered. In step Si, the oscillation 
frequency portion ^O" executes an initial setting of the local 
oscillation frequency supplied by the oscillation portion 42 , 
and sets a channel to be checked first. 

[0015] Next, in step S2, a receiving portion 44 determines 

whether the signal of more than a- predetermined level was 
detected by the set channel or not and, when it was detected, 
takes that channel as being in use and advances to step S3 
and, when it was not detected, takes that channel as being 
a vacant channel and advances to step S6. in step S3, when 
there exists a channel that is not checked, the process 
advances to step S4 and, after the oscillation frequency 
control portion 40 switches the local oscillation frequency 
•supplied by the oscillation portion 42 and sets a channel to 
be checked next, returns to step S2. In step S3, when there 



exists no channel that is not checked, that is, when all the 
channels are in use, 

in step S5, the display portion 38 informs the user that there 
exists no vacant channel which is usable and, in step S6, the 
5 receiving portion .44 instructs the oscillation frequency 
control portion 40 to fix the local oscillation frequency 
suppliedby the oscillation portion 42 in order that the channel ' 
where a signal of more than the predetermined level was not 
detected in step S2 is set on the channel which performs the 
10 transmission of the input signal. 

[0016] Next, since it is necessary to decide the channel 

to be used also by the computer side, which is the receiving 
side, according to this set channel, in step 37, the 
transmitting portion 34 transmits the channel setting code 
15 and the device discrimination code set by the device 

discrimination code setting portion 36 to the computer side 
for a certain period of time by using this set channel. In 
step S8, the process awaits until the channel setting 
. completion code is received, which is transmitted after the 
20 channel of the computer side is set and, when the channel setting 
completion code is received, the channel setting mode is 
terminated. Subsequently, a transmission mode which 
transmits a coordinate position signal and a depressing signal 
of the clicking is entered by using the set channel. 
■ 25 [00171 The computer, which is the receiving side of the 
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input signal, is entered in the channel setting mode by 
performing an interruption at fixed intervals until the channel 
to be used by the cordless mouse is set after the power is 
input, in step SlO, the oscillation frequency control portion 
5 50 performs the initial setting of the local oscillation 

frequency supplied by an oscillation portion 54 and sets the 

channel to be checked first. 

[00181 Next, in step Sll, the receiving portion 56 

determines whether the signal of more than a predetermined 
XO level was detected by the set channel and, when the signal 
was detected, the process advances to step S14 to determine 
whether this checked channel is the channel set by the cordless 
mouse of own device and, when the signal was not detected,, 
the process advances to step S12 . When there exists a channel 
15 which is not checked, the process advances to step S13 and, 
after the oscillation frequency control portion 60 switches 
the local oscillation frequency supplied by the oscillation 
portion 54 and sets the channel to be checked next, returns 
to step Sll. in step S12, where there exists no channel which 
20 is not Checked, that is, when all the channels are checked, 
the interruption processing of the channel setting mode is 
terminated with the setting channel remaining not decided, 
and awaits until the next interruption of the channel setting 
processing is performed; 
25 [00191 in step S14, the process checks whether there 



exists the channel setting code in the receiving, signal and, 
when there exists no channel setting code, the process 
determines that that channel is used by other cordless mouse 
and advances to step S12 and checks the next channel. When 
5 there exists the channel setting code, the process checks 
whether the device discrimination code received together with 
the channel setting code in step S15 matches the value set 
in a device discrimination number setting portion 58. 
[0020] However, the device discrimination number of the 

10 cordless mouse to be used should be set in the computer side. 
When it does not match the value, the process advances to step 
S12 and check the next channel. When matched, the process 
determines that a channel setting request has come from the 
cordless mouse of own device and, in step S16, the channel 
15 which, perforra:s the reception of the input signal is set to 
. the channel where this channel setting code and the device 
discrimination code were detected and, in step S17, in order 
to inform the cordless mouse 10 that the setting of the channel 
to be used in the computer side was completed, the channel 
20 setting completion code is transmitted to the cordless mouse 
10 by using this set channel . In this way, the channel setting 
is completed and subsequently it becomes possible to receive 
the input signal from the cordless mouse by using this set 
channel. 

25 [0021] As described above, by switching the local 

10 



oscillation frequency of the oscillation portion by the 
oscillation frequency control portion, each cordless input 
device can set the channel which is not used by other input 
device from within a plurality of channels. 
[0022] 

[EFFECT OF THE INVENTION] ' As is evident from the above 
description, since the cordless input device of the present 
invention ^ses the multichannel system, each device can 
exolusivelyuse one channel.. Accordingly, even if a plurality 
of cordless input devices are used within a range where the 
electromagnetic interference is generated, the processing 
burden does not depend on the number of input devices, and 
there is the effect of the response of the cordless input device 
being not overly fluctuated. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] A schematic sectional view of a cordless mouse 
which executes the present invention; 

[Fig. 2] A block diagram which shows a constitution of the 
cordless mouse in the present etnbodiment; 
[Fig. 3] A block diagram which shows a receiving device 
of a computer side in the present embodiment; 
[Fig. 41 A view which shows an operational state of a 
cordless input device in the present embodiment; and 
5 [Fig. 51. A view which shows the operational state of the 



receiving device in the computer side in the present 
embodiment . 

[DESCRIPTION OF REFERENCE NUMERALS] 
10 CORDLESS MOUSE 
5 40 OSCILLATION FREQUENCY CONTROL PORTION 
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[Fig. 2] 

30 SIGNAL DETECTION PORTION 

32 SIGNAL CONVERSION PORTION 

34 TRANSMITTING PORTION 

36 DEVICE DISCRIMINATING CODE SETTING PORTION 

38 DISPLAY PORTION 

40 OSCILLATION FREQUENCY CONTROL PORTION 

42 OSCILLATION PORTION 
44 RECEIVING PORTION 



[Fig. 3] 

52 TRANSMITTING PORTION 

54 OSCILLATION PORTION 

56 RECEIVING PORTION 

15 58 DEVICE DISCRIMINATIKON CODE SETTING PORTION 

60 OSCILLATION FREQUENCY CONTROL PORTION 

• 62 SIGNAL CONVERSION PORTION 

64 INTERFACE PORTION 



20 [Fig. 4] 

CHANNEL SETTING MODE 

51 SETTING OF INITIAL CHANNEL 

52 " SIGNAL WAS DETECTED 

53 UNUSED CHANNEL EXISTS 
25 S4 SETTING OF NEXT CHANNEL 
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S5 IT IS DISPLAYED THAT NO VACANT CHANNEL EIXISTS 



S7 TRANSMISSION OF CHANNEL SETTING CODE AND DEVICE 
DESCRIMINATION CODE 
5 S8 CHANNEL SETTING COMPLETION CODE WAS RECEIVED 
TERMINATION OF CHANNEL SETTING MODE 

[Fig. 5] 

CHANNEL SETTING MODE 
10 SIO SETTING OF INITIAL CHANNEL 

511 SIGNAL WAS DETECTED 

512 UNUSED CHANNEL EXISTS 

513 SETTING OF NEXT CHANNEL 

514 CHANNEL SETTING CODE EXISTS 

15 S15 DEVICE DISCRIMINATION CODE IS MATCHED 

51 6 SETTING OF CHANNEL TO BE USED 

517 TRANSMISSION OF CHANNEL SETTING COMPLETION CODE 
TERMINATION OF CHANNEL SETTING MODE. 
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SETTING OF CHANNEL IN USE 
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